Shallow-water larger foraminifers have been recovered at two drill sites on the eastern Maldive Ridge. Despite the poor recovery in Hole 715A, a rather diversified larger benthic foraminifer assemblage allowed us to date the initiation of a carbonate platform, resting on volcanic basement, as late early Eocene. Several age-diagnostic species belonging to the genera Alveolina, Nummulites, Orbitolites, and Discocyclina have been identified. The assemblages may be attributable to the upper part of the Nummulites burdigalensis cantabricus Zone and/or to the lower part of the Nummulites campesinus Zone and to the Alveolina dainellii (upper part) and/or to the A. violae (lower part) zones. The carbonate platform had a very short life (a few hundred thousand years) and rapidly sank below the euphotic zone, as testified by the occurrence of several species of planktonic foraminifers associated with redeposited reef-derived skeletal debris, especially discocyclinids, in the upper part of the sequence. Among the planktonic foraminifers, the presence of Planorotalites palmeri, which has a range confined to the lower portion of the late early Eocene Zone P9, implies that the platform was drowned before the end of the early Eocene.
INTRODUCTION
Paleogene shallow-water larger benthic foraminifers were recovered at Holes 714A and 715A during Ocean Drilling Program (ODP) Leg 115 in the Indian Ocean, located on the eastern margin of the Maldive Ridge (Fig. 1) .
Shallow-water skeletal debris of late Paleocene to early Eocene age was previously found in the Indian Ocean at DSDP Hole 219A from 240 to 411 mbsf, drilled on the Laccadive-Chagos Ridge in 1764 m water depth and located about 4° latitude north of the Maldive Ridge sites discussed here (Whitmarsh, Weser, Ross, et al., 1974) . Mamgain et al. (in Whitmarsh et al., 1974, p. 44) identified few representatives of the genera Operculina and Discocyclina associated with some bryozoans, pelecypods, and red algae. These shallow-water assemblages were never described nor illustrated after the publication of the Initial Reports.
Hole 715A
Hole 715A was drilled on the eastern margin of the Maldive Ridge at 05°04.89'N and 73°49.88'E in a water depth of 2262.3 m with a total penetration of 287.8 m (Backman, Duncan, et al., 1988) . Hole 715A penetrated basalt at 211.3 mbsf and continued 76.6 m further into basement. Above the basalt was 100 m of early Eocene shallow-water limestones. Pelagic nannofossil oozes of Pleistocene to Miocene age lie above the limestone unit. A total of 31 cores were taken, 12 of which (Cores 115-715A-12R to -23R) belong to the shallow-water limestone unit, with only 7.7% recovery.
The shallow-water limestones, identified as Unit III (Cores 115-715A-12R to -23R), consist of wackestone (Core 115-715A-1 Duncan, R. A., Backman, J., Peterson, L. C, et al., 1990. Proc. ODP, Sci. Results, 115: College Station, TX (Ocean Drilling Program) .
2 Dipartimento di Scienze della Terra, Universita di Milano, via Mangiagalli 34, Milano 20133, Italy. 12R), packstones (Cores 115-715A-13R to -15R and -23R), packstones and grainstones (Cores 115-715A-16R to -21R), and grainstones (Core 115-715A-22R). The recovered material consists of numerous chunks, 1-20 cm in diameter, of very consolidated limestone. Consequently, the study of the fossil content was carried out on thin sections.
Typical shallow-water reefal assemblages, rich in age-diagnostic larger benthic foraminifers, predominate in most of the cores. In the upper part of the interval, they are associated with age-diagnostic planktonic foraminifers.
The faunal distribution is shown on Table 1 and the main bioevents summarized on Figure 2 .
Fossil Content
The following four major assemblages may be distinguished from top to bottom:
1. In the interval from Core 115-715A-12R-1, 14-17 cm, to Core 115-715A-14R-1, 33-35 cm, the assemblages are characterized by the occurrence of planktonic foraminifers, the abundance of which decreases downhole. Planktonic foraminifers are limited to a few specimens in the lowermost sample. Conversely, larger foraminifers associated with melobesian algae and rare bryozoans become progressively more abundant downhole. The most frequent planktonic species identified in this interval are Planorotalites palmeri, Planorotalites pseudoscitulus, "Globigerinatheka" senni, Subbotinapseudoeocaena 
Bio-and Chronostratigraphy
Larger foraminifers are known to have evolved rather rapidly through time. Among them the alveolinids and nummulitids were revealed to be the most useful groups biostratigraphically for constructing zonal schemes for the Paleocene to Eocene interval, especially for the Tethys province (Hottinger, 1960; Schaub, 1951 . Moreover, these zonal schemes recently have been correlated to the calcareous nannofossil zonation (Fig. 3) .
The shallow-water assemblages from the Maldive Ridge contain several specimens attributable to the genera Alveolina, Nummulites, and, more rarely, Orbitolites. Although the larger foraminifers are abundant throughout the studied interval, only a few could be specifically identified. The recovery of a few chunks of limestone in Hole 715A prevented us from cutting oriented sections of these larger foraminifers, on which reliable identifications might be based. Some thin sections, however, yielded a few cuts, more or less properly oriented, that allowed identification at a specific level. All the identified species have been described from the Tethyan province; thus, the Tethyan zonal schemes could be applied, allowing correlation between Indian Ocean and Tethyan faunas (Hottinger, 1960; Lehmann, 1961; . The age of the sequence could be established fairly accurately for the combined occurrence of the few age-diagnostic species of both alveolinids and nummulitids.
The most important occurrences are as follows (from bottom to top) ( 19R-1, 20-21 P C P P P P P C P P P P P P P P P P P P A P A C A C P P P P P P P P P P P P C 21R-1, 27-28 C P P A P P C C C P P P P C P P P P C P P C P P P P A A C P P C C P A C C P A C C A C C P A C C A A C C P P P P 21R-1, 64-66 22R-1, 10-12 22R-2, 90-92 22R-CC 23R-1, 34-36 P P P P P P P C P C P P C P C C P A C C P A C C P A A A C A A C P A Based on the occurrences listed above, the following age determinations are possible.
The presence of Alveolina cf. dainellii, several transitional forms from A. dainellii to A. palermitana, and a few A. aff. palermitana along with other specimens belonging to the A. aragonensis group and to A. fornasinii suggests that these assemblages may be from the top of the Alveolina dainellii Zone or the base of the Alveolina violae Zone (Hottinger, 1960) . The presence of representatives of the Alveolina canavarii group higher in the sequence is consistent with such an attribution.
The nummulitid assemblage throughout the sequence studied is characterized by the continuous presence of representatives of the Nummulites burdigalensis group, which show an acme from Core 115-715A-13R-1, 19-21 cm, to Core 115-715A-14R-CC (Figs. 4 and 5) . Beside typical N. burdigalensis, in the lower part of the sequence a specimen (Form B) close to N. burdigalensis cantabricus and/or TV. campesinus was identified in Sample 115-715A-21R-1, 8-10 cm. Higher in the sequence, a representative of the N. partschi group was recognized, followed in the upper part by the appearance of N. pratti along with N. cf. caupennensis. The occurrence of the aforementioned Nummulites characterizes the transition between the Nummulites burdigalensis cantabricus and Nummulites campesinus Zones, or the lower part of the N. campesinus Zone . considers the Nummulites campesinus Zone coeval with the Alveolina violae Zone of Hottinger (1960) and dates both zones as late Cuisian (i.e., late early Eocene). also suggests that those zones are coeval with the Discoaster sublodoensis nannofossil Zone, which should straddle the early to middle Eocene boundary according to Berggren et al. (1985) (see Fig. 3 ).
Among the planktonic foraminifers, especially from Core 115-715A-12R, the most age-diagnostic species is Planorotalites palmeri, the nominal species of the youngest zone belonging to the early Eocene according to Bolli (1957) . Toumarkine (1983) and Toumarkine and Luterbacher (1985) reported that this taxon ranges from the upper part of Zone P8 through the lower part of Zone P9 (sensu Blow, 1969) , which is equated to their Acarinina pentacamerata Zone (late early Eocene age).
The occurrence of Planorotalites palmeri in the upper part of the studied interval, slightly preceded by that of N. cf. caupennensis and TV. pratti, along with the occurrence of specimens close to N. burdigalensis cantabricus and/or N. campesinus in the lower portion, help to pin down the age attribution of the sequence. According to Proto Decima (1980) , P. palmeri was found in association with Discoaster sublodoensis, although it occurs much more frequently along with a nannofossil assemblage belonging to the underlying Discoaster lodoensis Zone. correlates the latter zone with the lower portion of the underlying Nummulites burdigalensis cantabricus and Alveolina dainellii Zones. The co-occurrence of the aforementioned transitional forms among the alveolinids and nummulitids with Planorotalites palmeri suggests that the interval studied could actually straddle the boundaries between the A. dainellii and A. violae Zones or the N. burdigalensis cantabricus and N. campesinus Zones. Based on this interpretation, we suggest that this sequence can be assigned to the late early Eocene (middle to late Cuisian).
Hole 714A
Hole 714A was drilled on the eastern shoulder of the Maldive Ridge at 05°03.6'N and 73°47.2'E in a water depth of 2038.3 m with a total penetration of 233.0 m (Backman, Duncan, et al., 1988) . Hole 714A penetrated 19.55 m of late Pleistocene nannofossil ooze (Unit I); 100.45 m of middle to late Miocene nannofossil ooze down to 120.0 mbsf (Subunit IIA); and 133 m of a lithology similar to Subunit IIA, but more lithified, down to 233.0 mbsf (Subunit II).
Three samples from calcareous pebbles of turbiditic origin included in Subunit II (Core 115-714A-24X-CC, 28-30 cm, 29-30 cm, 37-39 cm) and assigned to the late Oligocene planktonic foraminifer Zone P22 (see Premoli Silva and Spezzaferri, this volume) are rich in reef-derived skeletal debris. Fossils in general are poorly preserved and mainly corroded at their edges. In Sample 115-714A-24X-CC, 29-30 cm, melobesian algae dominate and are associated with rare Amphistegina, Heterostegina, and fragments of molluscs (possibly ostreids). Rare planktonic foraminifers also occur, but their walls are micritized, thus preventing identification (Table 2) .
In addition to melobesian algae, the other two samples contain numerous large benthic foraminifers that belong to the genera Nummulites (AT. fabianii group), Fabiania, Discocyclina, Alveolina, Operculina (O. gomezi) , Heterostegina, and Amphistegina (Table 2) . Although some of these genera can range as high as the late Oligocene, Discocyclina and Fabiania are typical of middle to late Eocene assemblages; O. gomezi and the representatives of the N. fabianii group (here recorded) are confined to the late Eocene. Thus, at least part of the shallow-water skeletal debris must be interpreted as reworked. The occurrence of the latter foraminifer genera and species suggests that a carbonate platform continued to grow in the vicinity of Site 714 in younger time (at least late Eocene) than at Hole 715A. 
PALEOENVIRONMENTAL REMARKS AND CONCLUSIONS
The succession of shallow-water facies recovered in Hole 715A indicates that by late early Eocene time a carbonate platform developed above the basement. Initially it was characterized by back-reef facies with abundant miliolids, rotaliids, agglutinated foraminifers, and Orbitolites, as well as sparse alveolinids and Nummulites in association with abundant melobesian algae. The carbonate platform then evolved toward a deeper, more open marine environment, as testified by the appearance of discocyclinids that become progressively more abundant upward along with frequent Nummulites (see Ferrer et al., 1973) .
In the upper part of the sequence, the occurrence of well-diversified planktonic foraminifer faunas and the presence of strongly fragmented discocyclinids as well as some nummulitids oriented parallel to the bedding show that the carbonate platform stopped growing and sank below the euphotic zone. The time span between the initiation of the platform and its end appears to be very short, a few hundred thousand years only (Berggren et al., 1985) . In Hole 715A the sedimentary sequence is truncated by a major hiatus that spans the latest early Eocene through middle Miocene and indicates that erosion predominated over deposition at Site 715 during this time.
At Hole 714A, the occurrence of shallow-water larger foraminifers of middle to late Eocene age, now enclosed in late Oligocene pelagic sediments, suggests that (1) in the Maldive Ridge area a carbonate platform, possibly spatially reduced in size in comparison with that of late early Eocene age, continued to grow later than early Eocene time (till at least the late Eocene); and (2) the presence of reef-derived skeletal debris in beds of turbiditic origin testifies to a major erosional event during the late Oligocene, as the pelagic sediments containing the turbiditic layers can be assigned to Zone P22 (Premoli Silva and Spezzaferri, this volume). This erosional event appears to be coeval with the youngest global sea-level fall of Oligocene age (Haq et al., 1988) . Sea level during this event is estimated to be as much as 100 m lower than at present (Schlanger and Premoli Silva, 1986) .
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SPECIES LIST
The species identified are listed in alphabetic order. For the alveolinids and nummulitids, the classifications of Hottinger (1960) and have been followed. For the planktonic foraminifers, the generic and specific concepts by Premoli Silva and Boersma (1988) are retained whenever possible, with a few changes according to Toumarkine and Luterbacher (1985) . References are made to figures of isolated specimens, even if this study was conducted on thin sections. In this case, identification was based in particular on the comparison of axial sections, whereas spiral views were taken into consideration for estimating the number of whorls and for determining how the size of chambers progressively increased in each species.
Larger Foraminifers
Alveolina aragonensis group Hottinger, 1960 (Plate 3, Fig. 1 ). See Hottinger (1960), PI. 6, Figs. 5-10; Fig. 60 (b-f) ; Drobne (1977) , PI. Fig. 3 ). See Hottinger (1960) , PI. 6, Figs. 1-4 ; Fig. 60a . The illustrated specimen, not complete, has a proloculus of 0.45 mm and a length/width ratio: 2, without basal thickening in the outer whorls at the poles. These characters are typical of A. fornasinii. Alveolina sp. cf. A. dainellii Hottinger, 1960 Fig. 6 ). See Schweighauser (1953) , PI. 11, Figs. 2, 6, 10, 11, and 13; Figs. 22 and 49. Fabiania sp. (Plate 5, Figs. 2 and 3) . Nummulites burdigalensis de la Harpe, 1926 , emend. Schaub, 1951 (Plate 3, Fig. 8 ). See Schaub (1981), PI. 4, Figs. 10-12; PI. 5, Figs. 1-18, 27-31, and 46-51 . Nummulites burdigalensis group (Plate 3, Fig. 2 ). Specimens belonging to this group are common and show an acme between Samples 115-715A-14R-1R-CC and 115-715A-13R-1, 19-21 cm. They are frequently badly oriented but exhibit the characteristic pillars, dimensions, and coiling rate typical of the group. Among those, in the lower part of the sequence, a few specimens display a large proloculus similar in size to that of TV. burdigalensis cantabricus , but with a number of septa greater than the typical TV. b. cantabricus. A Form B specimen (Plate 3, Fig. 2 ) exhibits sizes (8.5 x 5 mm), numbers of coils, and distribution of pillars on the surface, recording characters in between TV. b. cantabricus and N. campesinus (see below). Nummulites campesinus Schaub, 1966 . See Schaub (1981 , PI. 7, Figs. 23-44; PI. 8, Figs 
